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Abstract 

















j PURPOSE:To raise the reliability, and also, to obtain the high density by forming a conductor coil by 
: embedding a metallic film into the groove of an insulating film which is formed in advance, so that 
j insulating layer can be filled exactly between coil wires. 

I CONSTITUTION:An insulating film 2 is fomied by a prescribed film thickness on a substrate 1, and 
I a photoresist pattern 3 is formed thereon. Subsequently, by using the photoresist pattern 3 as a 
j mask material, a groove 20 is formed on the insulating film 2 by dry method. This groove 20 is the 
I same pattern as a pattem of a conductor coil. Thereafter, the photoresist is eliminated by etching, 
I and on the whole surface of the insulating film 2, a plating surface 4 is formed. A metallic film 5 
I which becomes the conductor coil is formed on its whole surface by a plating method, and 
I thereafter, its whole surface is eliminated to the insulating layer formed part by an etch-back 
I method, and a coil pattern is formed. In such a way, the metallic film 5 is formed in the groove 20 
I without filling a resin between the coils, thereafter, the generation of an air-foam, based on the 
[ fluidity failure of the resin can be prevented. 
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Machine Translation of JP 2588392 B2 (equiv. 63-113812 A) 

Detailed description of the invention. The this [ the utilization 
field on the industry ] invention concerns the production 
technique of a thin film magnetism K, and especially, the 
formation of coil and insulating film of a thin film magnetism 

K is concerned. A thin film magnetism K for the 
magnetism equipment in [ conventional technology ] 

convention forms the conductor coil by the method in order to 
describe from day sutra electronics, July seventh, 1980, 110 pages 
to 111 pages, and it has been formed in the result of doing heat 
curing of y :^ h l^i^^ h which the insulating film was organic 
resin. It is necessary to form the high-density coil at limited 
part it achieves the high-density magnetic recording in such thin 
film magnetism K for the magnetism ^ equipment. The 
minute structure in which for example, the distance of the space 
division of each volume of the multivolume coil becomes 2 iim or 
less is necessary in order to achieve the high density of the coil. 

In case of this composition, since the result of stiffening 
y:thl^iy^ h as an insulating film is used, the resin is filled 
in space division formed between each coil volume by property such 
as the resinoid heat flow kinesis, and a thin film magnetism K 
is constituted. However, there is a problem with the bad heat- 
resistance on the film which stiffened y^thl^iy^ h. Examples 
using the polyimide system resin are eye 

Vyy^^^y3'^:t^^^i:f^^^y^y^, aii^:n — 15, 1616th page ~ 
1618th page as an insulating film in which the heat-resistance is 
improved ( 1979 ). (IEEE 

Trans. Magn, MAG- 15, 1616~1618 (1979) ) < <Unparseable Text > > It 
becomes the difficulty that the technology fills the polyimide 
system resin that there is no bubble between space of the coil and 
that it is an insulating layer without doing the consideration for 
the densifying of the coil, when however, this inventors examined 
it [ the problem in which the invention intends to reach solution 
] , superscription convention,. The resinoid fluidity is due to be 
bad. Though it was done, by introducer and bubble in the 
insulating layer by the filling remainder, the problem of lowering 
the reliability of magnetism K is And, that it comes 

out as it is in order to form the insulating layer in coil and 
between coils, the ruggedness of the insulating layer which makes 
level difference of the coil to be causing on the surface of formed 
insulating layer, occurs, and the degradation of the magnetic 
characteristic of magnetic film besides, it forms at the department 
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is caused. Though it was done, the process of flattening the 
surface in the technology introducer superscription convention is 
required, and there is a problem that the process becomes the 
complexity. The purpose of this invention is to offer the method 
in which that the reliability is high by the insulating layer 
surely filling between coil lines, and again, that it produces got 
thin film magnetism /^^y K by the simple process is possible. 
Aforesaid y h Ui/;^ this invention forms the insulating film on 
the substrate in order to achieve [ means for solving the problem 
] superscription purpose, and the photoresist of conductor coil of 
the fixed shape and identical pattern is formed on the aforesaid 
insulating film, and the aforesaid photoresist is made to be the 
mask material, the groove of aforesaid conductor coil and identical 
pattern is formed on this insulating film by the dry etching 
method. h is removed, and metal film is formed by the plating in 
the full face on aforesaid insulating film of the aforesaid groove, 
and the conductor coil of the fixed shape is formed in the groove 
by the removal of the metal film except for the groove in respect 
of the surface of the aforesaid metal film, and it is the 
production technique of thin film magnetic head which forms the 
second insulating film on aforesaid insulating film with the this 
conductor coil. According to the this [ action ] invention, 
after the groove of conductor coil and identical pattern was formed 
on the insulating film, the photoresist is removed, and metal film 
is formed by the plating in the full face on aforesaid insulating 
film of this groove. Afterwards, it is possible that it removes 
the metal film except for the groove by polishing the surface of 
the metal film by etchback methods, etc., and simply makes the thin 
film magnetic head in which therefore, there is no bubble in 
insulating film between coils this fixed conductor coil would, 
while the surface is flattened. Of the in addition, magnetic film 
in forming the second insulating film in the insulating film 
surface, after the conductor coil is formed, because to easily 
flatten the surface by the removal of metal film except for the 
groove is possible, that that the surface of apply second 
insulating film is also made to be the flat surface where there is 
hardly the ruggedness is possible and that it forms it by the next 
process in the top. It is possible to keep characteristics to the 
good thing. Using [ practical example ] drawing, practical 
example which concerns this invention is explained. The first 
figure showed the summary of the process on the formation of the 
conductor coil in this invention. In the figure, the sectional- 
view of magnetism K is shown. Still, magnetic film formed on 
the description and substrate, etc. was supposed to be included for 
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substrate of 1 on the drawing, and it showed the insulating layer 
that conductor coil and conductor coil were embedded. The process 
follows next order. (l) Insulating film of 2 are formed on 
substrate of 1 at the fixed film thickness ( first figure (l) ). 

(2) :72^^ V^^'^^-V 3 are formed on insulating films of 2. 
It is possible to use organic resin or inorganic film as this 
insulating film ( first figure (2) ). In making (3) 

y:^ V l^i/^ h>^^:^^>3 to be the mask material, grooves of 20 is 
formed on insulating films of 2 by the dry-method ( first figure 

(3) ). It is formed so that this groove, may become a pattern which 
is identical with the pattern of the conductor coiL It is 
possible to make grooves of 20 to be a form ( size, height, 
thickness,^ etc. ) of the desire by yir V l^iyy^ h and the 
^y^f'^i^. Though it is also possible mechanical grooves 20, in 
it, it is not sufficient, when the minuteness forms the pattern. 
The :xiy^iy^ processing is desirable generally X introducer. 

(4) y:^hl^iyy- h is removed in the peeling liquid ( first figure 
(4) ). (5) Backing film 4 with i6 are formed in insulating film 
2 surfaces full face ( first figure (5) ). (6) Metal films of 5 
which become the full face by the ^ method with the conductor coil 
are formed (first figure (6) ). By this, the ruggedness of the 
surface becomes small in comparison with the ruggedness of the 
insulating film with forming the metal film of grooves of 20 in all 
on insulating film, and is flattened. It is based that metal film 
of 5 are formed in the full face on next reason. Though it is also 
possible grooves 20 metal film, it is difficult generally. Then, 
metal film was formed in the full face in order to describe later, 
and the coil pattern would be formed by the removal of this metal 
film by what is called :r.y^/<y^ method. (7) This full face is 
removed to the insulating layer formation part in ^y^/^V^. 
Again, by the removal of the junction minute of the conductor 
formed in the upper part in the groove, each between conductors 
connect it in the metal film, and there would not be an introducer, 
and the coil pattern is formed ( first figure (7) ). (8) The 
conductor coil making process is finished by the formation of 
insulating films of 21 ( first figure (8) ). Entrainments of the 
bubble based on the resinoid fluidity bad, etc. can be prevented, 
since according to the above process, bed between metal films ( 
between coils ) do not fill the resin in ^ and since it has 
formed the metal film in grooves of 20. The next concrete 
practical example is explained. The second figure shows the 
practical example which formed polyimide system resin which is 
organic resin on substrate of 1 as insulating film of 2 ( second 
figure (2) ). As a polyimide system resin, PIQ ( polyimide 
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isoindolo quinazolinedione trade name, HITACHI formation Co. , Ltd. 
) was used. Next, the groove which forms the coil using the dry- 
method is formed. Techniques such as ^y^^^^V^l/^ method and 
4 irl^^^J^^y^^y method are raised dry-methods here. On 
either method, the pattern width is also also narrowed further than 
the case of chemistry ^y^l/"^^ method done ^^yf^l/^^^ using the 
solution, and it is unique that that the coil is formed in the high 
density, because to form and, deeply is possible, is possible. 
Second figure (1) has formed the insulating film which changes from 
PIQ on substrate of 1. Next, yi^V\y-y7. Z are formed, 

as it is shown in . (2) . Thereupon, as used y^:^ h l^v^-X h, in the 
cross-sectional shape of this y^VV^/^s because the 

pattern accuracy is good, it is possible to use i^n7Kv^'>^ b 
1300 J trade name, l^-f :7T — h Co. , Ltd. ) which are 

Ji^yy^ system positive yi^Wi/y. b, and it becomes a 
trapezoid in which it is wide the width of that it is close to 
insulating film of 2 surfaces. In making to be masking 
yisrW^yy^ V/^^ — y 3 formed by doing like this, :r.y^y^^ of 
PIQ is done by the dry-method. As this time ^ 'J>^ 5^ r^'' method, by 
stabilizing the pattern accuracy well, 4 irl^^"— 2>^^y using 
the 02 gas is possible :^yfy^\ This time, height and width 
decrease, because :^y^y^^ of yirW\/y Y used as a mask 
material is also done on doing ^^V^y^^f of a PIQ film, ( second 
figure (3) ). By forming the film thickness in the beginning of 
yirV^yV'Ts h than the depth of insulating film of grooves of 20, 
because simultaneously, ::^y'fy^^ of yirYV-yy. h and PIQ is 
also done, deeply, it is made to be the film thickness in which 
yirW-yy h also is made to remain after 4 ^y\f-- 2^:x.y ^y 
on insulating film of 2. ^ It continues, only y:^ V Ui^y. h 22 are 
removed in the y:^hl^iyy^ h peeling liquid, and grooves of 20 
which forms the coil on insulating films of 2 is formed ( second 
figure (4) ). This time, it becomes a shape in which the taper was 
given, as the cross-sectional shape in insulating film of 2 of 
groove of 20 is shown in second figure (4), when only 
y::^hl^iy^ h is used as a mask material, since simultaneously, 
:^y'^y^^ of the sidewall of '7;^M/v^y^ h is done in ziLy^y^\ 

It was done, and it ^"^^s in order to form introducer and high- 
density coil, difficult o that is to say, O^^^^Cing OT adjoining 
groove <lf':^o also has ^<5r, when the high-density coil pattern is 
formed, L^5. Then, by making the taper angle of the cross- 
sectional shape of insulating film, in order to form the high- 
density coil, it is made to be masking the metal film 
yifWi/ys b, and the method for doing :r.y^y^" of insulating 



films of 2 is good. The example is shown in the third figure. 
Metal film of 14 are formed on the insulating film of third figure 
(1), and y:thl^iy'^ h/^^^^JX 3 are formed in the top. In making 
to be masking this y::^h V^yT^ V , as it is shown in third 

figure (2), first ^V^l/^^^ of metal films of 14 as a mask is 
done. It is the method in which to use 4 ir^y\f — J^^Vf^l/ 
method using the 02 gas for doing :^y^ly{f of PIQ which is the 
organic film, when ^VfV^^ of insulating films of 2 is done by 
the dry-method, is effective in order to improve the pattern 
accuracy. As metal films of 14 as this time mask material, it is 
possible to use various metals such as chromium, molybdenum, 
-^^y^yl/ of which acidproof element 4 ^^l^^^^J^^^y'f^y^-ness is 
high. The groove is formed on the insulating film, as it is shown 
by by using 02 ^l^^^-'J^^^y^l^l^^ method like third figure 

(3) after it formed the metal film pattern like this, it forms 
grooves of 20 in insulating film, and removing remained 
yi^V\y^y7s Y and metal film of the mask material afterwards in 
third figure (4). Next, the coil is formed in the groove formed on 
PIQ, as it is shown in the fourth figure. The method for forming 
the metal film of the coil by the electricity ^ method is 
described. Backing film of 4 with is formed from PIQ which 
formed the groove in the full face on insulating film, as it is 
shown in fourth figure (1). A backing film with ^ is established, 
and the adhesion between PIQ and metal film as a conductor coil is 
bad, and the metal film is made to bond together through a plating 
backing film in PIQ. This plating backing film is formed by for 
example, it deposits using the sputtering technique for example, Cr 
PIQ ( substrate ) evaporation method, and for example, it deposits 
using the sputtering technique next, Cu Cr evaporation method. Cu 
PIQ is bonded together by Cr with Cu this time, and and, it is for 
bonding Cr together with the metal film as a conductor coil. It is 
possible to use besides besides former Cr as a thing within a 
plating backing film Ti,Ni,Mo, Ta, etc.. And, it is possible to use 
besides besides Cu Ni, Au, etc. within a plating backing film as a 
result with latter. Conductor metal on this plating backing film, 
for example electricity ^ of Cu, is done. It may be besides 

besides Cu Au, Ni. It is possible to make the ruggedness of the 
surface metal films of 5, namely metal film of 5 in plating film 
formation by attachment circumference of this film ( a Cu film ) 
with i6 compared to the level difference of PIQ of grooves of 20, 
small. Next, the etchback of this whole film with ^ is done. 
That is to say, the metal full face is etched, as it is shown in 
fourth figure (3), until insulating layer surface of 23 appears, 
and the mutual relation of the coil is insulated, and the surface 
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would be flattened. Finally, a PIQ film is formed on the surface, 
and it ends in respect of the formation of the coil pattern. This 
time, the surface of PIQ formed in the upper part is flatly formed, 

because the interval between coil upper surface and insulating 
layer surface of 23 is flattened, and it is possible to prevent the 
degradation of the magnetic characteristic of magnetic film formed 
by the post-process in the top. ::sLy^/<y^ method shown in 
fourth figure (3) is explained in the following. As :x~y^/<y^ 
by the dry-method, :7./^y =^y=f':y method or 

^ iry\f—J>^::^y'f-:y^^ method are used. The :r.y^/<y^^ method is 
to decline by doing :^y^:y'f of the full face, when the metal 
film surface was formed, until it is flattened, as it explained in 
the fourth figure. However, it is necessary to form the metal film 
deeply in order to form the metal film, until metal film of 5 
surfaces are flattened. As the method that does not thicken and 
pays the metal film, there is a method for showing in the fifth 
figure. That is to say, the ruggedness of metal film of 5 surfaces 
is possible to flatly make the surface of the coil embedded in the 
insulating film, as it is shown by flattening the full face in 
order to show in fifth figure (2), in making organic resin of 17 of 
which the fluidity is also good for the top on "OT, as it is 
shown in fifth figure (l), layered, and doing :x.y=f-/'sy^ of the 
full face afterwards in fifth figure (3). This time, it is good 
that the :^y'f'>^^ speed between organic resin and metal film is 
done equivalent in order to copy the flatness of applied organic 
resin as it is to the coil making. For example, the ::^y^l/^ 
speed using PIQ is explained using Cu as a metal film as insulating 
film. In the sixth figure, the difference in argon and Cu in using 
the mixed gas of the oxygen and ^^yf-^^^^f speed of PIQ is shown as 
^ :^y\f^J^:x.y=f-l/'^^ method, reactant gas. According to the 
sixth figure, it is possible that the zr.y=f-i/'^^ speed of PIQ 
increases, as the oxygen content increases, and that it does it 
with that it is constant in respect of Cu and iny^>^" speed of 
PIQ by the ^y^'y-^^ speed of Cu lowering. By selecting such 
condition, it is possible to flatten the surface after 
ULy=f-/<.y^ , As a method besides the except for :r.y=f-/<y/; 
method, it is possible to also consider the method for mechanically 
polishing. For example, the metal film surface can be flattened, 
as it is shown by polishing the substrate surface even in the metal 
surface with the ruggedness of the surface, as it is shown in 
seventh figure (l), in seventh figure (2), and it is possible to 
complete conductor coil of 24 by polishing, until insulating layer 
surface of 23 appears, as in addition, it is shown in seventh 
figure (3). According to this method, it is effective that to 
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avoid increase and manufacturing cost high of the process number by 
using vacuum devices such as the dry-method, is possible. Though 
in this practical example which described the above, the example 
using organic resin was described as insulating film of 2, it is 
possible to use the inorganic film by selecting ^Vf^l/ 
condition for similarly forming the groove and ^y^l/^^ method 
for ^y^/^y . Though the electricity ^ method was used as a 
formation method of metal film of 5, as it was shown in the fourth 
figure, other method is also possible. For example, it is possible 
that conductor coil of 24 is formed by forming metal films of 5 by 
the chemistry ^ method, as it is shown in the eighth figure. The 
activation for forming a film with chemistry is6 in whole surface of 
insulating films of 2 which formed grooves of 20, as it is shown in 
eighth figure (l), is conducted. Next example of this processing 
will be shown. SnC12 • 2H20 40g/HHCl PdC12 • 2H20 it was soaked 
in 20ml/H solution during halves 0. 4g/BHCl Surface full face of 
insulating films of 2 is made to deposit Pd25 by soaking in 4ml/H 
solution during halves. Here, though the activation which 
deposited Pd was done, it is possible to use metals such as 
Au, Ag, Pt otherwise. By soaking the substrate which conducted the 
activation by doing like this, in submerged with chemistry copper 
it is possible to form film of 5 with copper ^ in insulating 
film surface full face that the activation was conducted. It is 
also possible to use gold it limits limit and what kind of metals 
such as :==-y^7V for the copper, if it is the metal which is not 
only chemistry copper }^ 0# of course but also chemistry }sb 0#. 

According to this method, it is possible that that it comes out at 
what kind of part, if it does not need to form the terminal to for 
give the electricity on the substrate like electricity }f) and 
if the activation is done, also forms the conductor coil. And, 
there is a method using vacuum deposition formula and 

^ y y-^^ method as other method, when it was written in 
advance. It is desirable that the method to for flatten in the 
organic resin is taken, as it was shown in the fifth figure as a 

method, because it does not decrease like the case in 
which this method was used and case of the method the ruggedness of 
the insulating film surface ^§^66. According to the this [ 
effect of the invention ] invention, it is possible to prevent the 
lowering of the reliability of magnetism ^ J K and ct introducer 
in preventing that the bubble is taken in in the insulating film 
between coils, when high-density conductor coil of a thin film 
magnetism K is formed, . In addition, it has the effect that 
the characteristic improvement of a thin film magnetism K in 
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which that the degradation of the magnetic characteristic of 
magnetic film formed in the top is prevented possibly got dense and 
improvement in the reliability can be achieved by the post-process 
by the simple process, because to also make the ruggedness of the 
surface of the insulating film formed on the coil small is 
possible. 4-f • 
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Machine Translation of JP 2588392 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] [Industrial Application] this invention relates to the 
manufacture method of the thin film magnetic head, especially relates to the coil of the thin film 
magnetic head, and formation of an insulator layer. [Description of the Prior Art] the 
conventional thin film magnetic head for magnetic disk units is described by 111 pages from the 
Nikkei electronics, the July 7, 1980 issue, and 110 pages — as — a conductor a coil is formed 
by the galvanizing method, it is what heat-hardened and the photoresist which is an organic resin 
about an insulator layer is formed In such the thin film magnetic head for magnetic disk units, 
in order to attain high-density magnetic recording, it is necessary to form a high-density coil in 
the limited portion. In order to attain the high density of a coil, the detailed structure where the 
distance of the space section of each volume of the coil of many volumes is set to 2 micrometers 
or less is required. Since what stiffened the photoresist as an insulator layer is used in this 
composition, the space section formed between coil each volume is filled up with a resin by 
properties, such as the heat flow rate kinesis of the resin, and the thin film magnetic head is 
constituted. However, the film which hardened the photoresist has the problem that thermal 
resistance is bad. The example using the polyimide system resin as an insulator layer which 
raised thermal resistance is IEEE and a transaction. ON It is shown in 
MAGUNECHITSUKUSU, em EJI 15, and 1616th page - the 1618th page (IEEE Trans.Magn, 
MAG-15, 1616-1618 (1979)) (1979). [Problem(s) to be Solved by the Invention] However, 
when this invention persons inquire, consideration of as opposed to the densification of a coil 
in the above-mentioned conventional technology is not carried out, but it becomes difficult to 
be filled up with the polyimide system resin which is an insulating layer that there is no foam 
between the spaces of a coil. It is because the fluidity of a resin is bad. Therefore, the problem 
of falling the reliability of the magnetic head with the foam in the insulating layer by the 
restoration remainder is Moreover, in order to form an insulating layer between coils, 

the irregularity of the insulating layer which considers the level difference of a coil as a cause 
arises on the front face of the formed insulating layer, and if it remains as it is, degradation of 
the magnetic properties of the magnetic film formed in the upper part is caused. Therefore, with 
the above-mentioned conventional technology, the process which carries out flattening of the 
front face is needed, and there is a problem that a process becomes complicated. When an 
insulating layer can be certainly filled up between coil lines, the purpose of this invention is 
reliable and is to offer the method that the thin film magnetic head by which densification was 
carried out can be manufactured at a simple process. [The means for solving a technical 
problem] The photoresist of the same pattern as a coil is formed, in order to attain the above- 
mentioned purpose — this invention — a substrate top - an insulator layer — forming — the 
aforementioned insulator layer top — the conductor of a predetermined configuration — The slot 
of the same pattern as a coil is formed, the aforementioned photoresist — mask material — 
carrying out — the dry etching method — the insulator layer top concerned — the above - a 
conductor ~ Remove the aforementioned photoresist and a metal membrane is formed by the 
galvanizing method the whole surface on the aforementioned insulator layer including 
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aforementioned Mizouchi. the front face of the aforementioned metal membrane - the etchback 
method or grinding mechanically metal membranes other than Mizouchi — removing — 
Mizouchi ~ the conductor of a predetermined configuration - a coil ~ forming - the conductor 
concerned - it is the manufacture method of the thin film magnetic head which forms the 2nd 
insulator layer on the aforementioned insulator layer which has a coil [Function] according to 
this invention — an insulator layer top - a conductor — after forming the slot of the same pattern 
as a coil, a photoresist is removed and a metal membrane is formed by the galvanizing method 
the whole surface on the aforementioned insulator layer including the Mizouchi concerned then - 

- while removing metal membranes other than Mizouchi and carrying out flattening of the front 
face by grinding the front face of the metal membrane by the etchback method etc. - the 
Mizouchi concerned - the conductor of a predetermined configuration - a coil is formed, 
therefore the thin film magnetic head which does not have a foam into the insulator layer 
between coils can be created easily furthermore — since metal membranes other than Mizouchi 
can be removed and flattening of the front face can be easily carried out by grinding by the 
etchback method etc. - a conductor - the front face of the 2nd insulator layer applied [ after 
forming a coil ] for forming the 2nd insulator layer in the insulator layer front face can also be 
used as the flat front face which does not almost have irregularity, and can maintain at a good 
thing the property of the magnetic film formed on it at the following process [Example] The 
example concerning this invention is explained using a drawing, a conductor [ in / this invention 
/ in a view 1 ] — the outline of the process about formation of a coil is shown The cross section 
of the magnetic head is shown in drawing, in addition - that by which the magnetic film 
currently formed on explanation and the substrate is contained in the substrate 1 on a drawing - 

- carrying out - a conductor - a coil and a conductor — the insulating layer where a coil is 
embedded is shown A process follows in the following order. (1) Carry out predetermined 
thickness formation of the insulator layer 2 on a substrate 1 ( view 1 (1)). (2) Form the 
photoresist pattern 3 on an insulator layer 2. An organic resin or an inorganic film can be used 
as this insulator layer ( view 1 (2)), (3) Make the photoresist pattern 3 into mask material, and 
form a slot 20 on an insulator layer 2 by the dry method ( view 1 (3)). this slot - a conductor - 

- it forms so that it may become the pattern of a coil, and the same pattern A slot 20 can be 
made into desired gestalten (a size, height, thickness, etc.) by the photoresist and its etching. 
Although a slot 20 can also be formed by mechanical processing, it is not enough when forming 
a detailed ** pattern then. Therefore, etching processing is usually desirable. (4) Ablation liquid 
removes a photoresist ( view 1 (4)). (5) Form the plating ground film 4 all over insulator layer 
2 front face ( view 1 (5)). (6) the whole surface - the galvanizing method a conductor — 
form the metal membrane 5 used as a coil ( view 1 (6)) Thereby, while a metal membrane is 
formed [ be / under / slot 20 / implication / it ] in all on an insulator layer, the irregularity of 
the front face becomes small as compared with the irregularity of an insulator layer, and 
becomes flat. Forming a metal membrane 5 in the whole surface is based on the following 
reason. Although it can limit in a slot 20 and a metal membrane can also be formed, it is usually 
difficult. Then, the metal membrane was formed in the whole surface so that it might mention 
later, this metal membrane is removed by the so-called etchback method, and the coil pattern 
was formed. (7) Remove this whole surface to an insulating stratification portion by etchback. 
a part for and the connection of the conductor currently formed in the upper part of a slot ~ 
removing — each -- a conductor — between — a metal membrane — a rope — ****** — there is 
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nothing — making - a coil pattern is formed ( view 1 (7)) (8) the conductor which carried out 
in this way and was formed - a coil top -- an insulator layer 21 — forming -- a conductor — end 
a coil formation process ( view 1 (8)) Since according to the above process you do not make 
it filled up with a resin between the galvanized metal membranes (between coils) but the metal 
membrane is formed in a slot 20, the contamination of a foam based on the fluid defect of a 
resin etc. can be prevented. Next, a concrete example is explained. A view 2 shows the 
example in which the polyimide system resin which is an organic resin as an insulator layer 2 
was formed on the substrate 1 ( view 2 (2)). As a polyimide system resin, PIQ (a polyimide 
ISOINDORO quinazoline dione tradename and Hitachi Chemical Co., Ltd.) was used. 
Subsequently, the slot which forms a coil using the dry method is formed. Here, with the dry 
method, technique, such as the plasma etching method and the ion-beam-etching method, is 
raised. Since pattern width of face can be narrowly formed deeply rather than the case of the 
chemical etching method which **********s also about which method using a solution, there 
is the feature that a coil can be formed with high density. The view 2 (1) forms the insulator 
layer which consists of PIQ on a substrate 1. Next, as shown in (2), the photoresist pattern 3 
is formed. Since pattern precision is good, although micro POJITSUTO 1300 (a tradename, 
JIPUREI fast incorporated company) which is the photoresist of a novolak system positive type 
can be used as a photoresist used here, in the cross-section configuration of this photoresist 
pattern, the direction near insulator layer 2 front face becomes the latus trapezoid of width of 
face. Thus, PIQ is **********ed by the dry method by using the formed photoresist pattern 
3 as a mask. The ion beam etching using 02 gas as a method of etching at this time has a good 
pattern precision, and can stabilize and etch. Since the photoresist used as mask material at the 
same time a PIQ film at this time also ^ height and width of face 

decrease ( view 2 (3)). Since it simultaneously, a photoresist and PIQ form the 

original thickness of a photoresist more thickly than the depth of the slot 20 on the insulator 
layer, and make it the thickness which a photoresist makes remain on an insulator layer 2 also 
after ion beam etching. Then, photoresist ablation liquid removes only a photoresist 22 and the 
slot 20 which forms a coil on an insulator layer 2 is formed ( view 2 (4)). If only a photoresist 
is used as mask material at this time, it will become the configuration where the taper also 
attached the side attachment wall of a photoresist during etching as the cross-section 
configuration of the slot 20 in an insulator layer 2 was shown in a view 2 (4) since it 
Hc*********ed simultaneously. Therefore, the case of being difficult for forming a high-density 
coil is produced. That is, when forming a high-density coil pattern, adjoining slot entirety also 
has [ a rope ] intermediary striped Then, in order to form a high-density coil by 

standing the taper angle of the cross-section configuration of an insulator layer, the method of 
it not only using a photoresist as a mask, but **********ing an insulator layer 2 by using a 
metal membrane as a mask is good. The example is shown in a view 3. A metal membrane 14 
is formed on the insulator layer of a view 3 (1), and the photoresist pattern 3 is formed on it. 
The metal membrane 14 first used as a mask by using this photoresist pattern as a mask as 
shown in a view 3 (2) is **********ed. When **********ing an insulator layer 2 by the dry 
method, it is an effective method to use the ion-beam-etching method using 02 gas for 
**********ifjg PIQ which is an organic film in order to improve pattern precision. As a metal 
membrane 14 as mask material at this time, various kinds of metals, such as high chromium of 
oxygen-proof ion-beam-etching nature, molybdenum, and nickel, can be used. Thus, by forming 
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a slot 20 in an insulator layer using the 02 gas-ion beam etching method, as shown in a view 
3 (3), after forming a metal membrane pattern, and removing the metal membrane of the 
photoresist which remained after that, and mask material, as shown in a view 3 (4), a slot is 
formed on an insulator layer. Next, as shown in a view 4, a coil is formed into the slot formed 
on PIQ. How to form the metal membrane of a coil with electroplating is described. As shown 
in a view 4 (1), the plating ground film 4 is formed all over an insulator layer top from PIQ in 
which the slot was formed, a plating ground film - PIQ and a conductor - since adhesion with 
the metal membrane used as a coil is bad, it prepares in order to paste up a metal membrane on 
PIQ through a plating ground film On PIQ (substrate), vacuum evaporationo is carried out, for 
example using the sputtering method, then this plating ground film forms Cu for Cr on Cr by 
[ which is a vacuum deposition / which is a vacuum deposition ] carrying out vacuum 
evaporationo, for example using the sputtering method, at this time, Cr pastes up PIQ and Cu - 
- making ~ moreover, Cu ~ Cr and a conductor — it is for pasting up the metal membrane used 
as a coil Ti, nickel, Mo, Ta, etc. besides Cr can be used as a former thing among plating 
ground films. Moreover, nickel, Au, etc. besides Cu can be used as a latter thing among plating 
ground films, this plating ground film top - a conductor - a metal, for example, Cu, is 
electroplated You may be Au and nickel besides Cu. As compared with the level difference of 
the slot 20 on the PIQ, irregularity of the front face of a metal membrane 5 can be made small 
by the covering power of this plating film (Cu film) at the time of a metal membrane 5, i.e., 
plating film formation. Next, etchback of this whole plating film is carried out. That is, the 
whole metal surface is **********ed until the insulating-layer front face 23 appears, as shown 
in a view 4 (3) , between coils is insulated, and flattening of the front face is made to be carried 
out. Finally a PIQ film is formed in a front face, and formation of a coil pattern is finished. 
Since flattening of between the coil upper surface and the insulating-layer front faces 23 is 
carried out at this time, the front face of PIQ formed in the upper part can prevent degradation 
of the magnetic properties of the magnetic film which is formed evenly and formed on it at a 
back process. The etchback method shown in the view 4 (3) is explained below. As etchback 
by the dry method, sputter etching or the ion-beam-etching method is used. The dirty bag 
method is **********jj|g and retreating the whole surface, after forming a metal membrane 
front face until it became flat as explained in the view 4. However, in order to form a metal 
membrane until metal membrane 5 front face becomes flat, it is necessary to form a metal 
membrane thickly. There is a method shown in a view 5 as a method which does not need to 
thicken a metal membrane. That is, as shown in the 5th view (1), the front face of the coil 
embedded at the insulator layer as by s also carrying out laminating formation of the 

fluid good organic resin 17 on it, carrying out flattening of the whole surface as shown in a view 
5 (2), and carrying out etchback of the whole surface after that showed to a view 5 (3) in the 
irregularity of metal membrane 5 front face can be made evenly. In order to imprint the flat 
nature of the applied organic resin to coil formation as it is at this time, it is good to make 
equivalent the etch rate of an organic resin and a metal membrane. For example, the etch rate 
using PIQ as an insulator layer is explained, using Cu as a metal membrane. The difference of 
the etch rate of Cu and PIQ at the time of using the mixed gas of an argon and oxygen as the 
ion-beam-etching method and reactant gas is shown in a view 6. According to the view 6, the 
etch rate of PIQ can increase, the etch rate of Cu can fall, and the etch rate of Cu and PIQ can 
be set constant as the amount of oxygen increases. By selecting such conditions, the front face 
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after etchback can be made flat. How to grind mechanically can also be considered as other 
methods other than the etchback method, for example, the thing polished until the insulating- 
layer front face 23 appears also in respect of a surface irregular metal as a metal membrane front 
face is made flat by polishing a substrate front face as shown in a view 7 (2), and further shown 
in a view 7 (3) as shown in a view 7 (1) — a conductor — a coil 24 can be completed According 
to this method, it is effective in the increase and manufacturing-cost quantity of the number of 
processes by using vacuum devices, such as the dry method, being avoidable. Although this 
example described above described the example which used the organic resin as an insulator 
layer 2, an inorganic film can be used by selecting the etching method used for the etching 
conditions and etchback which form a slot similarly. Other methods are possible although 
electroplating was used as a method of forming a metal membrane 5 as shown in the view 4. 
for example, it is shown in a view 8 -- as - chemical plating - a metal membrane 5 -- forming - 

- a conductor - it is possible to form a coil 24 

As shown in a view 8 (1), activation for forming an electroless plating film in the whole front 
face of the insulator layer 2 in which the slot 20 was formed is given. An example of this 
processing is shown below. SnC12.2H20 40g/**HCl PdC12.2H20 after dipping in the solution 
of 20ml / ** for 2 minutes 0.4g/**HCl By dipping in the solution of 4ml / ** for 2 minutes, 
Pd25 is deposited all over the front face of an insulator layer 2. Here, although activation which 
deposits Pd was carried out, metals, such as Au, Ag, and Pt, can be used for others. Thus, by 
dipping the substrate which gave activation into chemistry copper-plating liquid, it is possible 
to form the copper-plating film 5 all over the insulator layer front face where activation was 
given. Of course, it is possible not only chemistry copper plating but to use what metals, such 
as not only copper but gold, nickel, etc., if it is the metal which is electroless plating. 

if it is not necessary to form the terminal for giving the electrical and electric equipment on a 
substrate like electroplating according to this method and activation is carried out — what portion 

— a conductor — it is possible to form a coil Moreover, as other methods, there is a method 
using a vacuum deposition method or the sputtering method as described above. When this 
method is used, since it does not become small like [ in the case of the above-mentioned 
galvanizing method ], as for the irregularity on the front face of an insulator layer, it is desirable 
to take the method of carrying out flattening by the organic resin as an etchback method, as the 
view 5 showed. [Effect of the Invention] according to this invention — a conductor with the 
high-density thin film magnetic head - in case a coil is formed, therefore, the fall of the 
reliability of the magnetic head can be prevented to prevent that air bubbles are incorporated 
between coils in an insulator layer Furthermore, since irregularity of the front face of the 
insulator layer formed on a coil can also be made small, degradation of the magnetic properties 
of the magnetic film formed on it at a back process can be prevented, and it has the effect that 
the improvement in the property of the thin film magnetic head and the improvement in 
reliability by which densification was carried out can be attained at a simple process. 

CLAIMS 

(57) [Claim(s)] [Claim 1] The photoresist of the same pattern as a coil is formed, a substrate 
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top - an insulator layer — forming — the aforementioned insulator layer top — the conductor of 
a predetermined configuration — The slot of the same pattern as a coil is formed, the 
aforementioned photoresist ~ mask material - carrying out — the dry etching method - the 
insulator layer top concerned - the above - a conductor - Remove the aforementioned 
photoresist and a metal membrane is formed by the galvanizing method the whole surface on the 
aforementioned insulator layer including aforementioned Mizouchi. the front face of the 
aforementioned metal membrane — the etchback method or grinding mechanically — metal 
membranes other than Mizouchi — removing - Mizouchi ~ the conductor of a predetermined 
configuration - a coil ~ forming - the conductor concerned — the manufacture method of the 
thin film magnetic head which forms the 2nd insulator layer on the aforementioned insulator 
layer which has a coil 

[Translation done.] 
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